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(54) Title : SUSTAINED-RELEASE HYDROGEL PREPARATION 


(54) ^mo^^ —1 K"*-- 
(57) Abstract 

A sustained-release hydrogen preparation comprising at least one drug, an additive for making water penetrate into the 
preparation and a macromolecular substance which forms hydrogel. It can nearly completely gel when it stays in the upper parts 
of the digestive tract, i.e. the stomach and small intestine, and can release the drug in the lower part thereof, i.e. the colon. The 
preparation enables the drug to be well dissolved and absorbed even in the colon, thus achieving a stable sustained-ielease effect. 
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ho 
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KZ fi^-7X9> 
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UZ -^X-^* X ^' > ftfOH 
VN -/x h 
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5 m-m^ 

10 

-120315 ^{^m^immt^u vu^^jijf^f^mo^^imim^i' 

15 iM^t43-7^^ >^'S^J^ffMEi^Lfi^>O75<.#|flBg63-215620 

n^mm tt^nm^^^^f^^^^^ ^'Jimm.t /c#^i^BS4o-2053 
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t>-^fz (B*^^Jf:^^6^^Mgg'* (¥^2^) . 30M. 
Pharm. Tech, Japan 8(1), (1992), 41 M) o 

-^-^i-mmmmmx^^t^^^nx^fz innrn'm'^ (id. 

(1983). 29 M) o 

iP*>s *I^BJ(i, ^pflith ( 1 ) -fflJ2^±CDmtls ( 2 ) i^^J 

15 n^-txj^^^mK^'^^tzMmmu ^^xj (3) Ko>f";b 

:^mmz^\^xmmmm^^\z^'MtLfzm3.t{u mm 
20 ommu-^Li \tmmR±.ii<^^MtLfz^m^^<^^o 

7Y.^(D'pu\.^%m\z.^\^^xh^mm^nummmmmm^^ 
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^ 4^ y 7 i > 7"^ y y t° 'J V*- 7 X t: U >^ jilt^ >if ^ H\ 

T-fehT5y7x>, T^y lllJ>^ 7i:i-t?f->, a^b:/^;bx 

10 7x>^;bvT>A^c^y^^^ ^V^Ti^ 

.;?t:°'jy^-;b. TA'jy >^ J^®^^ >t-V o J^igt 
15 f-v'y. H?;Hf>, :^^T^X7 0->'^l^0^i^^tffl^^ 

A. ^nyl/v^T-tf'^^^S/ K^OtJiftW^. v n ;U7 x^ 

^ ^ >^ ^i^v7 X > t ^ >^©Ktx^ ^ fii^f-T ^ 

7'd A7 U U ^ ^7-5 A, J^TKi:^ a^-;L'^0 

25 >s i/i:^o4^X77 ^ H\ f-^T-^N°^©trL^4M«m. 7x^;b-:/ 
o^nV -;U7 ^ Ji7x K'j >^^Oiji9oM, 7-t? 
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'J>^:3xV>. yx^t:>. 'j >^>^y t;l/7 7 x + X h □ 

/<x^f->-:H h ^) ^ M^mommMmf^mm. mmryt-iy^) >7^ 
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Ko4^ v^u b°;by 5^;H?;bD-x (HPMC) . ^° 'J L~':r.;b t° d U K 

> (pvp ) . t^^):^^uy^'v zi-jv (PEG ) moymim^"^. 

i7 Jlt^^'y ;i ^JlJL^jl-\zjlu-x (CMEC) ^ Ko + >'-/ae 
ji/ i^ji-izjiu-xy ^ u- h (HPMCP ) , y u f-;!/ 

157 -159 (1983)^^; r^^^ y 7No. 1 , ittJ^^S^J^Offlt^j . 
7X#tl5]b, V7 M^-'<ai>X|±, 78-82 (1988) ]^ 

-^mnm^^mt ^yjmmm^n^ mm^5 6-49314^, 

F R 2 4 6 0 6 6 7 ^) o 

(KIT. z.(Dmm\^n^ti:7\i^mA-^^6tz^(D-mum=^m7mm 

(Dmi)< 2 0 ± 5 °CTT' 5 MT. ntL<lt4 ui^^lTO hoU'^iQ. 

7}^^(Dmmm<m^'U. mm^iZ7K^mA-^^ c© 

J; -3 ^1 liTkttS^J tLTit. m^ii. ij f - ly > r U - ;b (PEG ; 
m^l-£. i^n'?i^PEG400,PEG1500,PEG4000,PEG6000,PEG20000 B:$:-/i 
25 Sg^±i^) . e-^;bt°D U K> (PVP ; m^if. ^o°p^PVP K30 
BASF^iM) (DXof^7m^(Dm^'M^'P^. D-v;Ue>-;b, ^ 
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omm. ^^'Jt^iyJ^^Uymitt-^^ym (HCO; fiJx.{iCreniophor 

RH40 BASF ^±^. HCO-40, HCO-60 B^^ itUlX^iM) . ^ U 
5 ^yj:-i-Uyt^^)^^yfu\iUyy^)zi-Jl (fiJx.«V;bPJ::.>y 

^F6S mmm±mm tfzi.t^^vt^yjL^uyvji\i^ymmm 

IJ^jiXf-;b (Tween ; m^lfTveenSO mmtmiM) 

^'^)yys fi-r^^y, mm^ji^ymo 
10 T^ym^l. :^ yjii ymoT i ymm-^'&^o 

H.^i>©<i: LT(i. PEG6000, PVP, D - V;l/ 1' h 

t hTii. i^-^m^^4~5B#rBlT-^^ (Br. J. Clin. Pharmac, (1988) 
20 26, 435-443 ) o t h ©^^T^tK^^-^fi 4 ~ 5 B#rBl-C^^J;6<{i 

^l^fC^^LT. 5~80m»%. &t L< ^i5~60S»%fM^T;-ab'So 
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T(i. YMm(D'^^^^<m^'h(D^<^tL\.\ m^ii. i%7mm. 

(25°C) <D^^mi)n000cTps i^A±^'nt6^(D^mi^n'tL\.\ 
»400 7jKX±(Dh(D^<mf^tl^o 

:r.^L/>:t^if^ K (PEO) ^p^rgPolyox WSR-303 (W-i^ 

15 ^=f-m. : 700 75. : 7500-lOOOOcps ( 1 %7Kmm25V) ) , 
Polyox WSR Coagulant (^±^57-^*500 7j. : 5500-7500cps 

(IH))), Polyox WSR-301 : 400 Jj. : 1650-5500 

CPS (|5l) ) , Polyox ffSR-N-60K (^i^^^^M : 200 75. fi^ : 
2000-4000CPS (2 %7K^?g25°C) ) i^^ttlh^^t yi: K^i 
20 M) , /N-r KD4^i>yo t°;by 5=-;H?;l/a-x (HPMC) 

o°nSy h n-X90SH100000 (fi^ : 4100-5600cps ( 1 %7K-^?^20°C)) 
y ha-X90SH50000 (f£^ : 2900-3900cps ([hI) ) , y hn-X' 
90SH30000 (iTi^^ : 25000-35000cps ( 2 %7K-^?^20°C)) C^^'tl fcft 
^{b^ttM) . i:jJlyr^^iy^^Jl-^Jlu-xf- h ^) (CMC- 
25 Na) i^n°prg if > □ -XT-150MC : 2 0 

fi^l200-1800cps (l%7K^?g2 5°C) ) . "9- > □ - XF-IOOOMC 
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(¥i^57-^»: 4 2 7J^ li^8000-12000cps (W ) . -fyu-X 
F-300MC (^i^^^M: 3 0^. ;ri^2o00-3000cps (|ll))a*Mllc 
tt^) ^ ^N-f Ko4^i/xf-;b-fe;l/n-x (HEC) j^n°n 
^ HEC ^'V -t?;bSE850 (¥i#5J^* : 148 fAS 2400-3000 
5 CPS ( 1 %7mm 2 5V) ) s UECy^ -^JlSmO 

: 156 7j. fi^4000-5000cps (III) ) ^ ^ -iz Mt^XM^im) . h I 

^*|^250 75) B.F.Goodrich Chemical ^IM) Wif)<mf^tl6o 
Jf t L < «¥i^^^»200 7ji>l±(D?E0 T^^o ^Mm. m^if 

10 1 2mrB^i>i±(D^ii^(Dnm^s^tt^^M^izit^iom^'?: ut 

1 %7K^f^25''CO*i|g/&<3000cps KX±-Vi> ?>m^=f-lbmmtl h(D t 
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9 

^m.M±w\z.tit ^w.^m^ t LT(iio~95s»%. n-^ l < {^15 

(1) ^f^B^^N-i- Koy;i/^;^tt»J0liB^6<]/d:y;UffMiiS 

K □ yVUff^^S^JPolyox WSR-303 (£(TPOLYOX303 
100 m»i5{i^^LT. ig7KttS^JPEG6000 ^150 ««gl?@2^L^ IL 

Um. 0 mm. — igK*200 ing©ig^J^t#/--o 

UMm.tLXB^mm')5l2^'iL (OTsS^Xlhe Pharmacopoeia 

of Japan XH) l^^^l^f*^ 2 B ^^yHI^I^-S^ 2 

m (D obs ) ^mmttzo D obScJ:':)^ yVWb^ (G) ^niHLtz 

mi. UK 1 ) o 
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\.^^^(Dmm cttzitm^) t^tn-c. m^i^^ntht^zt 

10 f)<T^6o 

mi 


15 


20 



D obs 

G 

(h) 

(mm) 

(%) 

0 

8. 0±0. 0 

0 

0.5 

6. 8±0. 03 

37. 9±0. 7 

1. 0 

5. 8±0. 2 

61. 1±1. 8 

2.0 

4. 0±0. 05 

87.9±0. 4 

3.0 

2. 0±0. 0 

98. 4±0. 0 

4.0 

0.0 

100 

5.0 

0.0 

100 



(n = 3 , mean±s. e) 




YMtm (G, 

(D obs)' 

%) = (1 

(D ini)' 

- ) xlOO 

D obs : Mi 
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1 1 

D ini : ummt^mommomm 

llTKIi^^ji LT. PEG6000 ^^tiVN-i- Kny;Ui$(i, m^-M 
5 ^^{c (80%i^±) YMtLtZo 

(2) m7mmm(D^^mK'D\<^x 

/N^ Ko^Vl/?^^S^JP0LY0X303 100S«g|5{c>f^ LT^ ll7i<t4S 

10 -eM^L. :^-^;^:/^'X^ffll^T. fTiSif i ton/^^-ejTilL. US 

8. 0 mm^ — i^S»200 ing0i^^J<&t#/Co 

i:^ (D obs ) ^mmttzo D obs J:^^ VM\M (G) ^^tli L 
2 . H 2 ) o 


PCr/JP93/01297 


^2 


mil 

G (%) 

POLYOX 303 : PEG 6000 

5 2 h 4 h 


100 

0 

29.7±2. 9 

50. 5±1. 4 

100 

5 

44. 2 ± 5. 2 

78.0±2. 1 

100 

10 

52.3±2.5 

83. 9±0. 5 

100 

15 

84. 6±0. 5 

91.2±2.0 

100 

25 

84. 6±0. 6 

N. T. 

100 

50 

85.2±0. 6 

N. T. 

100 

100 

87. 1±0.2 

N. T. 

100 

150 

87. 9±0. 4 

100. 0± 0.0 


N. T. ;Not Tested ( n = 3 , mean±s. e) 


15 ^^ISm 

t\z.i^r), 2B#rH!-e80%iil±yVWb-r^Ci;6<^$n/Co tfz. *1 

7K^4S^jPEG6ooo ^ioit»a? mnmmm.i %) w^^t^ztK 

J: «9 ^ 4 0trBlT-8O%£l±y;Wb-r ^ C tt^JT^-^ntZo 
20 (3) fl7KttS^J®X^ U-^ny^^- 

/N^ Kny;bff^^S^iPOLY0X303 100S«g^{c>:^ LT. ^Mll7j< 
-ttS^JlOO S»g|5^E^L. ^m^T:m^L. ir-()l-fV7.^m\^ 
tTlSElton/I^T-friSL. MS. 0 mm. -itfi»200 mg©fe^J 
25 <&t#fCo 
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a^{iiiSI^?im2 

(/^°K;l/■;*) {Ccfc*9/ 


:25rpni T^l 





V^g|5^cD[SS (D obs ) 

^rliJ^LfCo D obs cfc{9^ 

^'Mm (G) 

^n^Lfz (^3. 113) o 

^ 0 









G 




29. 7 ±2. 9 

Lactose 



24. 4 ±1. 9 

D-Mannitol 

6n£ 


26. 8±1. 9 

Inositol 



42. 0±1. 5 

Glycine 

Aid 


80. 9±0. 7 

PEG20000 



86. 2 ±0. 3 

Pluronic F68* 



95. 1±0. 4 

PVP K30 

2rd 


82. 2 ±2. 5 

Dextran40 



85. 9± 1. 0 

Meglumine 



93. 4±0. 8 

Dextrose Anhydrous 

// 


94. 2± 1. 5 

Lysine-HCl 



95. 1± 1. 3 

yS - Alanine 

// 


qq Q + n 9 

PEG6000 



87. 1±0. 2 

Citric acid 



93. 2 ±0. 3 

Maltose Anhydrous 



93. 7±0. 7 

Xylitol 



94. 0±1. 4 

Sucrose 



94. 2 ±1. 1 

D-Sorbitol 



97. 0±0. 4 

D-Fructose 



100 

*Polyoxyethylene [160] Polyoxypropylene [30] Glycol 
(n=3,Mean±S. E. ) 

Ca) 1 gtmm-^'^mz.>im'^lMm. (20± 5°C) . 
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1 4 

mm 1 g=^mmt^(Diz^}^^mi7ii(7)mi)<^ti^'ti Qidttziis 
vdomm^^^'Mt § D - -7 h - J; mm^^m i tzm^. 
poLYox z^2,mmtmm%(D^^Mm^7r^L. i^^j^a^^-e^vi/ 

2B#rBlT^80%iil±>>^VKb$-ti-'5a>©il7Kt4S^Jcl: LX\ty^} S/>. 

PVP K30 . PEG6000 . D - 7 ;l/ 1:> -;^^•/§i?tt®i^^.^S^J {^pU 

10 (4) \'^uYJij^j^mmomi 

T-^ hT i y y s.>Rtj^mm^tiJii:^\iy (Pd) ^^T-';l/^tli 


mij (mg) 


20 



50 

50 

50 

50 

50 

PEG6000 

50 

50 

50 

50 

50 

P0LY0X303 

40 

50 

100 

150 

300 

mm (mg) 

140 

150 

200 

250 

400 

US (mm) 

6.5 

7.0 

8. 0 

8.5 

9. 


E Iton/I^TrfTi^L^ (T-fe h T ^ /7 x >50iiig^^) ^'i^tzo 
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1 5 

(D i^M-^;bvt°> (Pd) 

Pd ISS^. HCO-60 0.2m»^. t Kn + yyo t°;^^^;^■tr 
;^□-X (TC-5E. ^BMitmim) 0.4 S»gp^7j<-y ^y-;ufl 
?^ (1 : 9) immi. K5^-^-^ffl^.^T. itSt;^L 

^5 

(mg) 

X:/b-K^^5nl 128 128 128 128 128 128 128 

PEG6000 32 32 32 32 32 32 32 

POLYOX303 64 96 120 160 200 240 320 

MM (mg) . 224 256 280 320 360 400 460 

il^ (mm) 8. 5 8 . 5 8.5 9.0 9.0 9.5 10.0 

15 Eiton/^Tnmi. mm (.?d som^m ^mz^ 

(Pd) (D^f'jvmmi^-o^. um^n-^tzo ^mmn 

(114^ 115) o 

Kny;l/BSXS^JPOLYOX303 J; ^ ^tiJiiS^ i3 > 

25 50Ing^ffll^f;ii^, POLYOX303 ^»100 mg (i^^JM»O50%) J2^± 
iS^-t ^ C tlz^io. mmP^T (/N° K;HHl^ii^200rpm. pH6. 8 ) 
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ici^iLT. Pd BOw^m^f:iM^. P0LY0X303 #a96iDg (i^^J 
^200rpiii. pHl.2 ) iZ.^\<^rhl2mmKi±tklh=^mm-^-it^Ztlb< 

^6 


T-fehT^y7x> 50 

PEG6000 50 
4-° U xf- b >4-+f--r K (PEO ) 250 


20 ^°'jaif-L/>^4-if-r K (PEO) tLXii. W-i^^^M907:. 100 

75s 200 ^^ 400 500 :^^f;«7oo 75(D^0^m\^^fzo ^^<^ 
T-yi^L. ;r-f ;i/-:/iyx<&ffli.^T. nm&iton/wxnmL. mm. 

9. 0 mm^ — i^Mm350 m^UfZo 

.(D (Pd) 
25 Pd ISSSI^. HCO-40 0. 4S*gl5. t Kn4^y-/n 

;l/a-X (TC-5E . mmm±m) 0.8 S»S15^7K. y^y-;!/^ 
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(1:9) izmmi. K•7'1'■^-^ffi^.^T^ mm^mttz 
mi 

5 . 

K5^n°n2 178 

PEG6000 48 
;Jf ij K (PEO ) 344 

K (PEO ) tLXit. ^^^»90;j. 100 
10 200 75. 400 Jj. 500 JjttzitlOO 7j(D h(D=^^\,^tZo ^^^Irm 
^L. :t4J\y-fUX^m^^'C. fTiSE 1 ton/^^FTfTi^ L. ilgll. 0 
mm. -i^fi«568 mO^M (Pd SOmg^W) ^UfZo 

Mia^© l$f]lis^«(cov^r0^t^T'^Tofz^ai^i^i^iI^{c 

Lfz (He. IEI7) o 

/N>r Kny;l/JfMS^j5i-°'jif-L/>^^f-^ K (PEO ) ©spi^^ 

^i{ii:!9-^aiii^;6^'^{bL/co i^i LTT-t? h 7 5 y 7 a. >50 
20 ing^ffll^^fcil^, PEO cD^i^^^S400 ^iCD^^'U- K^ffll^<S 
C(h{::ct«9s i«M^$T (^^° K;b0fi^^2OOrpffl. pH6. 8 ) ^cfcv^T 

[Hj^fC^^chLT. Pd 80IIlg^ffll^/cii#r, PEOcd^J^55'tF»200 

25 -ti-^Ci/^^'pTt^T^ofCo 


wo 94/06414 


PCr/JP93/01297 


1 8 

(5) in vivo (Cfctit^^'MMOSIIS 

m 

h'uYJim^mi (POLYOX303 ) izic^i. m^^mi (peg 

6000. pvp K30 . D-yji\i h-Ji) JaiT^iS^fiJ-^T-^JnL 

ton/|^trfTi^L^ Um.O mm. — itm*200 mgCDiJ^J<&t#fCo 
POLYOX303:PEG6000 = 100:10,25,50,100 
POLYOX303:PVP K30 = 100:10,25.100 
POLYOX303:D- V;I/t:>-;U = 100:10,25.100 

10 ^y^mnmm 

m2ommm'kLtzm\i-^^j\yi^ (dog a. b) K^mmm^yKzovd 

ML. mmitzo m^mp^x<o^ ism^aiixL. d obs 

fzo D obs ^lOYMtm (G) ^nthLfz (^8) o 
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1 9 


^8 


DOG ^^un witrn mmmm^-^^ in vitro 

(POLYOX303 100:) D obs(mm)"" 'Ga) G(%) 


A PEG6000 

10 


6.8 

38. 6 

52.3 

PEG6000 

25 

mm 

2.8 

95.7 

84.6 

PEG6000 

50 

mm 


100 

85.2 

PEG6000 

100 

mm 


100 

87. 1 

PVP K30 

100 

mm 

mmm 

100 

82.2 


100 



100 

97.0 


B PEG6000 

10 

w 

3.2 

93. 6 

52.3 

PEG6000 

25 

w 

2.9 

95.2 

84.6 

PVP K30 . 

10 

1 

2.5 

96. 9 


PVP K30 

25 

w 

2.9 

95. 2 


D-y/l/L'h-;!' 

10 


2.3 

97.6 


D-y/l/h'h-il/ 

25 

1 

2.9 

95. 2 



Dog A ^-^^^1^2 mm-^MMittTizmmtisf^mLT^ ^ . 

PEG 6000 10 n^m^Ltzmmmt. t^T80%J^i:^VHbLT:fe 
Dog B Tr«^#m2B#rH^-eit^J{ilrt(::i§^LT*J^. t^XO 

mmmo%Kx±YMtLr\.^fzo 

25 J^±0M:^ctJ9. in vitroTr80%i^±>rVWb$4i--5Ci:(DT^5 

ISTkttS^J (PVP K30 . PEG6000 . D-y Jl\i h-Jl) ^MMM-^ 
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L/■c^^^ Kn^VH^^in vivo {c:|o^;^T ^57i<;{><i^^Jrt^^ -eilA 

Kn4^i/:/a h";!/^ f-;^■fe;^D-7.^ ^n-Y Ko4- v-/o t°;l/-t? 
i>y f-;Hr;^o-x^ :^;b4^"+'>y f-;l/-fe;l/o-x:^;l/i/'^A^ ^ 

/N-T KD4-i>"/o t°;H?;l/o — x^©zi-7^^ >^'^J^ £ - y > h 
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2 1 

10 release part) ^WLTl^T t> J: f!|x.{»^HJi^^j{CigM;^ 
20 

mut. PEG6000 ^W^N^ KnyVb^S^ctt^^J®y;bjfM^^|± 

11 2 (i. PEG6000 ^Wfi^^{l:$-ti-fc^^©>rVbffMI$^ltm^ 

25 TT^to 
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2 2 

114 POLYOX303 ©IS^Mi^liS^ijior^^ (^tl : h 
m 5 (i> POLYOX303 cDE^»<h^tB^Sj<h©l3^ (^tl : Ji^^ 

5 iii6(i. PEO ^=^mtm^^mt(Dm^. cmti: r-fe h7^y7 
m 8 {i. ^jfe^ii 1 iBL-cf]m^i3 1 ©^N' K;u}*(c J; ^^tn^itism 

10 ^^.to 

m 9 (is nmm i sic;j:b«^M;5- 1 oYJiBi^mmm^'^mto 
15 i^mmoitm^^sto 

mim. mmmd (sr) Rr^tmmi^z (sr) (D^<\^^jimcj^^ 

20 ^HUMI^MS^^^o 

to 

25 -To 
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to 

AAP 100 
10 PEG6000 400 

POLYOX303 300 
T-i?hT5y7i> (AAP ) 5l?>'PEG6000 ^SOVH'mMLtzWi. 

^jizfiyx^m^^r. nm&itonmxnmt. mmQm. -mm 

15 »400 mg (AAP 50ing^W) OmM^ntZo 

itmm^ 1 

AAP loo mmn^) 

POLYOX303 200 

AAP iPOLYOX303 ^?Li*4^T-/l^ L. ^^;l/:/L/X<&ffll^T. tJ 
20 mj±lton/¥?XnmL. mmS.b mm. -igS»300 mg (AAP lOOmg 

( 1 ) mihum 1 
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2 4 


20 


in vitro-^ttl^l^M^ (%) (mij2m. ■'^^ K;^•^200rpID) 


mm (h) 

0.0 

0.5 1.0 2.0 

3.0 

4.0 

6. 0 8. 0 10. 0 

12.0 

1 

0.0 

9. 4 15. 7 25. 8 

34.7 

42.8 

56. 5 68. 3 78. 4 

86.4 

mmm i 

0.0 

8.8 13.2 21.8 

32.4 

39. 1 

55. 3 69. 2 81. 9 

92. 1 


(2) YJlBf^Um 

5* (^^°K;^^*) {c:J;i9^^° K;Hn]feiiS25rpm 'CU.m^n-otzo 

10 mm^mm^^m'otiiL, YMtL-ci^fi\.^m^om.m (d obs > ^ 

mmttzo D obs y;WI:^ (G) ^W-^Lfz (^10. 119) 

^10 


^^Btral D obs G 

(h) (mm) (%) 


it^m 1 


0 8.5 

2 7. 8±0. 2 21. 5±7. 6 

4 7. 5±0. 1 30. 0±2. 5 

6 6. 7±0. 1 50. 4±3. 0 

0 9. 0 

2 5. 6±0. 03 76. 2±0. 3 

4 3. 1±0. 01 96. 0±0. 1 

6 0 ±0.00 100. 0±0 


(n = 3 , mean±s. e. ) 
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2 5 

(3) ^^m^mmi 

mommm^Ltzm\i-^'jii^ (n = 4) izmmmiommx2 

^ (AAP lOOmg) iS^V^itmflBiljl (AAP lOOmg) ^MOmitth 

5 ?iij^L/c miu mw o mmmit. aap loomymmtv.^^ 
moikm^mmmmf'-^^m^mmt LTOeconvoiution 

(^12) o 

mil 

10 


15 


20 


25 


mm 

AUC 0-24 C max 
(ng • h/n£) (ng/n£) 

T max 
(h) 

MRT 
(h) 

itmm^ 1 
mmm i 

1469. 7 ±537. 5 343. 7 ±21. 7 
2702. 8 ±151. 5 349. 9 ±36. 1 

1. 3±0. 3 4. 0±1. 2 
1. 5±0. 3 7. 0±0. 3 

mi2 

^ ^ imm^ 

(n = 

^□S^LfciiOCRlK^ (%) 

= 4 , mean ± s 

;. e.) 

Btral (h) 

0.0 0.5 1.0 2.0 3.0 

4.0 6.0 

8. 0 

bt^myj 1 
mmm i 

0.0 8.1 18.7 27.2 33.3 
0.0 7.5 14.3 31.0 39.1 

37. 8 45. 9 
45. 9 60. 2 

50.3 
75.5 





b^PbI (h). 

10.0 12.0 24.0 




53. 1 55. 4 58. 8 
87. 4 95. 6 100. 0 
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in vitTomihumr^iimm:^ 1 t^mm i (i> mmmomni 

^m^^^ltz (US. ^9) 7]<©ilAii^ iti^^ 

<mA:-ofz (119. ^10) o :itih(Dmm^^ ^izmn^^itz^^ 
5 i:bi^M;5- 1 ^-^B^ ci: it^ L !i 1 ^^moMm'^m^mm 

Mm^m^m^mm^UTmm (auc ) fci:c;^"^i^i^f^?i@B#rHi 

(MRT ) ©/•?5 7+{i;«s:^<^ cn(iyi<l:W^«/B#FBl0^i*:M{::S 

o'< t>©chji^$ns (^11) o ^intc^^L. mmmi^^^cD 
10 AUC fcj;OTT ity<^-y^i)<4^^<. mif^^mmmomm^^i^ 

mmm i ^-^B^ofti^jfa^^^^Ji^M^ (c max ) iiitmmiD i 

Deconvolution i-ck a®^iR^Sji;gttl^^Mm^J:L^ L/Co i:b^ 

15 M:^ 1 i^^irimmf)mit^±mcm^tm 2 B#rHi(iin vitro-^ 
n/c (miK ^12) o ^ ^m'kmmz^if6mm<Dmit'^±mm'^ 

20 (D^W:tmmm(Dm^^.Lfzo tui^^s mim±mtmmK. 

ht-^-^h'^ mil. ^12) o 
(4) A^muuM 

mimfm'^\.fzm'^-f)\y%^m.^m\^fzo m^\\t^i. 
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2 7 

2> 3. 4. 5 i L/Co 
^13 

5 -/i^bWl^CDfeM 


10 



DOG Nq 

2B#Fb1 


6 mm 

itmmij 1 

1 

1^ m 

It M 

It m 


2 

1 

m m 

In M 


3 


m m 

It M 

^ifefy 1 

1 

It ii 

m m 

It M 


2 

w 


It M 


3 

/hM5 


It m 


J\y^tm^l^±-^-^fzmmm 1 iis in vivo {cfen^T{5{5'|S^1i/d:-/i-f[: 

15 mwW]^^st:itm^ih:fy^tfi-otzo ^#2etrBl^-eii. M^^ji 
^> 1 f !l 1 L Tl ^ B ^ (i/Mi 5 ^ l^^m L T 

20 it'^yuiz.u^Lx^^fziz.hmio ^-f. mMt^^mm<M^\zm^ 

mmm 2 

Pd 160 cmm^) 

HCO-60 80 

25 TC-5E 160 

PEG6000 400 

POLYOX303 240 
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i^m^tiJlyt°y (Pd) . HCO-60. TC-5E fccbmceOOO ^/I^ 
■M i'J^uu/^y ' izmmi. x^U- K^-T-t 

5 iSfi*346.7 mg (Pd53. Smg^W) ®iS^J<&l#/Co 
i:b^M:5^ 2 

Pd 130 

Tween80 26 ^JJcgp (sr) 

CMEC 130 
10 POLYOX303 57.2 

Pd 30 (QR) , 

TC-5E 15 
mM^tlJV i:^t°y (Pd) . TweenSO J; (IXCMEC^ rl^^^ 
OD^ > . y (C^|?L. X^ly- K^^-^-^ffll^T. 

15 mm^mifzo ^^5SiPOLYOX303 ^Zi^L. ^-T^b^UX^^ffll^ 
T. m^E 0. 8ton/|^-etTiS ilgS. 0 mm. — iSa»171. 6 mg 
(Pd 65mg^W) (Dm\ (SR) ^ntZo SlJ{c. PdfcJ;C;TC-5E ^yl 

ffll^T. SR (Pd 65mg) {C^^^ (QR. Pd 15mg) ^i3-hL. - 
20 iSK»194. 1 mg0i:b^^;5- 2 (Pd 80mg) ^fffco 

(1) 

25 (/^°K;^■^) (CJ:{9^N° K;HH]|iig^200rpm-e^it^^f ofco 

fHlS{;:if >-/'j y^^'^'^^fi.^ •^yg^^OPdtiUV-^dTylij^L/c (^14) 
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2 9 

(h) 1.0 2.0 3.0 4.0 5. 0 6. 0 8. 0 10. 0 12. 0 

i:bgM;^ 2 11. 9 29. 4 46. 4 61. 9 74. 4 82. 1 92. 1 97. 0 100. 0 

0 (SR) 

^IS^J 2 14. 0 28. 7 45. 1 60. 5 7 3. 1 82. 2 94. 3 99. 8 99. 3 

(2) YJim^mm 

{-J;^9/^°K;Halliii^25rpm -e^il<^^To/cc, 2b# 

10 rHm{cig^j>£rgxJ9tt}L. y^wbLn^/jii^gp^^cDitg cd obs ) ^ 

?|iJ^LfCo D obs ¥Mtm (G) ^ntHLtz (^15) o 

^15 


15 


20 




D obs 

G 

(h) 

(mm) 

(%) 

itmmij 2 

0 

8.0 


(SR) 

2 


0 

mmm2 

0 

9. 0 



2 

5. 4±0. 02 

76. 2±0. 3 



( n = 3 , 

mean±s. e. ) 

(3) 




l^2oa#rHm:t 


n = 6 ) KUM 

m 2 X 3 


(Pd 160mg) ^^J^km^1j2(DmMx 2 m (Pd 160ing) ^7K30 
/UV -m-^rMmLfz (^16. 1113) o 
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3 0 


^16 


5 




AUC 

C max 

T max 


(ng • h/mS) 

(ng/ m£) 

(h) 

mmm 2 

(Pd leOmg) 

375. 7 ±89. 3 

52. 9 ±15. 5 

7.3±3.5 

tmm 2 

(Pd leOnig) 

125.0 ±31. 8 

53. 6±12.5 

1.3±0.2 


( n = 6 , mean ± s. e. ) 


in vitro^tii^i|-C{iit^^;^2 (SR) i^»iJ2(i. mmm 

<mi-^fi (^15) o Ctlb©»J^^^{mP^#Lfi|Sms bt 

mm 2 ^^m<Dc max itit^^i^ 2 ^^mtmmm-T:^^ o fzi}<, 

20 AUC {i,f^3.0 {§±i;^L^Co 


mm 3 



Pd 

65 (fi*^) 


TweenSO 

13 1 


CMEC 

65 


PEG6000 

65 


POLYOX303 

65 


Pd 

15 i 

urn. 
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3 1 


^^-^;bvt°> (Pd) . TweenSO iS^l^mC^m^MU i'J ^ 
noy ^ > • > {c^i?L> K-^-T i^-^ffllNT. 

mm^'^LfZo ^^n°DiPEG6000 J: OTOLYOXSOS ^U^L^ 
;^:/UX^ffll^T. ^TitE l. Oton/^I^TjTit L. ilg8.5 mm. -Ig 
5 S«273 mg (QR, Pd 65mg#W) ©iS^J (SR) ^|#/Co 

mk."^ (QR) iLT^lJj^Pd 15mg<&^Wt-^I^^J<&t#^Co 

Pd 65 (S»g|3) 

TweenSO 13 (SR) 

10 CMEC 65 

POLYOX303 28. 6 

Pd 15 mm (QR) 

TC-5E 7. 5 

mM^il }\y'J\iy (Pd) . TweenSO ^^mmQ^R^mM^ i'J "7 
15 nny ^> • y ^y-;lx) {c^^iL. K5-r-\'-^ffll^T. 

Tn lTiSi± 0. Ston/l^trfT^L. itms. 0 mm. — iSMMlTl. 6 mg 
(Pd 65mg^W) OiS^J (SR) ^%fZo SiJfC. PdfcJ;0'TC-5E ^rl 

20 ffll^T. SR (Pd 65mg) {CigS^cSP (QR. Pd 15mg) ^3- h - 
i^S»194. 1 mgCDi^^J (Pd SOmg) ^?#fCo 

(1) ?§tti^m 

Mlt?^iLTB^M^^M^Sm2?^^ffll^. a^^tl:lM^i*m2 
(^^°K;b}*) {-J:<9^N° K;Hi]Kji^200rpmT^i^<&^To/::o SB# 

^m.mi'i (SR) ctiiw!i3 (SR) om^wMm^^mmzTrs-t o 
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3 2 


(2) 

fifi (W obs ) ^MmitZo W obs ckt)^ J^T©^^ 2 ^ffl (.^ry 
Mtm (G) ^^dJL/c (*17) o 

mi 

^^Ji^m^Um^M (n = 3, mean±s.e.) 



(h) 

W obs 

(g) 

G 

(%) 

tm^:^ 3 

0 

0. 167 


(SR) 

2 

0. 153 ±0.0 

8.211.4 


0 

0. 276 


(SR) 

2 

0. 055 ±0. 4 

79. 6±0. 4 


8^:5^2 

G(%) = (i-^i^)xioo 

(W ini) 

w obs : mmm^m. ^JimmmmcDmm 
20 w ini : m.^m^m(D^mmM 
(3) -i^^i^^um 

m2omrB^m^Lfzm\i-^'jiit (n = 6) izmmms sRRmR 

^2 IS (Pd 160mg) ^J:.:IbmMk-^2 2m (Pd IGOiDg) ^7mm£ 
25 /UV i*-e?|iJ^L/z (HIS. ^18) o 
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3 3 


^18 

mmtl^i^^<'7^~^- (n=6, mean±s.e.) 


5 


mm 

AUC 0-24 

C max 

T max 

MRT 

(ng • h/jid) 

(ng/nS) 

(h) 

(h) 

mmij 3 

125. 0± 31.8 

53. 6 ±12. 5 

1.3±0.2 

2.4±0. 4 

mmm 3 

547. 1± 180. 4 

81. 6 ±14. 8 

3.9±1.1 

6.3±1. 0 


(4) ^^mmu,m 

2, 3, 4^0'5chLfCo 
15 mit'^P^OitLM. (/Ml^{i5^^) : 


20 



DOG Na 

2 mm 

4B#Pb1 


itm^l^ 3 

4 

m m 

M M 

IS m 


5 

m m 

IS Si 

IS M 


6 


IS M 

IS M 

mm0i 3 

4 


IS J3i 

IS m 


5 

IS m 

IS m 

IS M 


6 

/hSil 

IS M 

IS m 


25 in vitro^fct}^|fTr{ii:l:^M;^3 (SR) tUmm Z (SR) {i, {5 

{iflHlilo-^tjb^ll^^^Lfc (1114) YMmit±^<mU':^fz 
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(^17) o mmmmcom^. mmmzRtftmm^ii-mmmcD 
ism. itm^ij 3 titn irmmm z ^^^(DMm^mmmmm^ 

^ctmMh>^^-e^6 (1115) o ^bci. m.umm^mmt^zt 

10 ;6^ mmm 3 ^-^Bt©C max ittmiHil^ 3 ^#B#<t (i{^|H|^-e^ 
AUC |gii;^L/-c (||18) o 


iM4 


Pd 

80 (mg) 

PVP K30 

32 

HCO-60 

16 

P0LY0X303 

240 


4 


MM^tiJl'Jt'y (Pd) . PVP K30 feJ:c;HC0-60<^y 

20 fio itfip°D{c:-/i^5^J<^](JD;t. M^Ls tTl^L. iS^9. 5 mm, 

»372 mg (Pd BOmg^W) O^M^'mZo 

mmm 5 

Pd 80 (mg) 

TC-5E 32 

25 HCO-60 16 

PEG6000 32 
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3 5 

POLYOX303 240 

mm\ 8 
-mmi 4 

^M^:^;bvt°> (Pd) , TC-5E iS^mCO-QO^iK' J-Jl 

{CP0LY0X303 . mmuwm^m=^i]Q^. ^^m^Ltzo mnshi^ 

9. 5 mm. —^MMm mg (Pd SOmg^W) O^M^UfZo 


Pd 

80 (mg) 

TC-5E 

32 

HCO-60 

32 

PEG6000 

32 

P0LY0X303 

384 

mnm 

11.2 


5. 6 


^M-:^;b>^e> (Pd) . TC-5E s HC0-60feJ:O^TEG6000 <&7]< • 

(1:9) immt. ^(Dmmm^mm^mifzo 

t!tP|g^n°a{CPOLYOX303 . ^^^J5. 6 rngm^M^m^. ^^mtl 

20 fzo m^iLS,iz.m-RM5.e mmmM^^zfm.mim^m^. m^l. 

fTiSLs il^llram. —mmm^lQ.S mg (Pd 80mg#^) (D^M^n 

Pd 80 (mg) 

25 TC-5E 64 

TweenSO 32 
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PEG6000 32 
POLYOX303 360 

m-RM 11. 4 
Mmmi 5. 7 

5 mm^tfJi^i:^ My (Pd) . TC-5E fecfcC/TweenSO <&7K • ^ iJ' 7 - 

)V'm^ (1:9) (C^^LfCo ^^?S^lt^|£^LfCo PSP^'^n°p 
(CPEG6000 . POLYOX303 . -?i^^J5. 7 mgffi^M^Jn;^. tlS^^^Ti L 

fTi$L> itgllinin^ — igfi»585. 1 mg (Pd 80ing^#) CD|J^J^t# 
10 fZo 

"mMm 8 

PdfeJ:0'TC-5E ^tK • ^ ^ ^ (1:9) {c^^|?L> 

^i-^-^ffll^T. ^ifefij? (Pd SOmg) (Pd 20iiig) ^ 

•^^-VL^ -iSSa:625. 1 mgOig^J (Pd lOOmg) ^%fz. 
15 Umi^iJ 9 

PdfcJ;OTC-SL^y -;^{c•^^L. d - ^ -^^ v^x. 
^»J7 (Pd 80mg) KmkU (Pd 20iDg) ^:3-hL. -i$S» 
625. 1 mgCDl^^J (Pd lOOmg) 


Pd 

80 (mg) 

TC-5E 

64 

HCO-40 

32 

PEG6000 

48 

POLYOX303 

344 


11.4 


5.7 • 
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Pd. TC-5E ^J:.mcO-A0^7K- ^ ^ J - JlMm (1:9) K^m 

Lfzo mmm^mmm^Lfzo m.m^'^^u\z.?mmQ . polyoxsos . 
mm\^.i wm^m^tw^.. ^^mtuz. mtL^uKmRm.i w 

5 »585. 1 mg (Pd SOmg^W) (Dmn^ntZo 


Pd 

100 (mg) 

TC-5E 

80 

HCO-40 

40 

PEG6000 

48 

POLYOX303 

300 

mm\ 

11.4 


5.7 


Pd. TC-5E fecfcr;Hco-4o^7K- (1:9) \zmm 

15 Lfzo mmm.^mm^'^Ltzo m.m^'^^uK?m%m . polyox303 . 

mmi^.i mgtg^«^jo;i. m^mtLfz. mnsh^zmum.! w 
^^m^^ximmim^iEK.^ ri^L. jti^l. iisiimm. -ism 

»585. 1 mg (Pd lOOmg^W) ©iS^pj^tf 

( 1 ) m^u^ 

m (/^°K;^i*) {-J:^9^^°K;HlIK:lS200rpm■Tr^M^^To/■Co 
ra1^(cf->-:^"j >^^~^^ft\ i^?^*0Pd{iuviS{c-r?|ij^L/zo 

m.mm e 7 i^»!iio©^a}^itigm^iii7(c.i^-to 

25 (2) 1-7^4^^ 

(n= 6) {C^ifefilo 2|S^fc{i^»!|6 2 IS 
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^1 B 10 4 BrHliili^4L/-Co I1B#6<]{CML. 

DF 37.5 (mg) 

PEG6000 37. 5 
POLYOX303 75. 0 

10 >^^n7i^«y^Na (DF) . PEG6000 :fo ct D=POLYOX303 ^fli^^ 

7 mm^ — I^fiai50 mg (DF 37. 5nig) CDl^^J^ff 
itl^m 4 

DF 37.5 (mg) 

15 P0LY0X303 75.0 

DFiPOLYoxsoa ^%m^T:'m^L. t Ji^f u x^m^^x . nm 

Elton/^^T-fTiiLs [1^6.0 mm. -itS«112. 5 mg (DF 37. 5mg 

^w) omm^tzo 

( 1 ) -^db^it 

20 Mi^^^<^:LTS^|^J^^^•i*m2?g<&ffll^, S^^Jiii^ltft^ 2 

l\ -^fgct^CDFtiUV-i^tcTyliJ^Lfc (HIS) o 
(2) 

^il^i LTB^I3:^^l^i*m2?^<&ffl^.^. B ^'^Htl^M-Sm 2 
25 (/N° HVbi*) KX>0 K;l/lp]|EiI^25rpni Tf^l^^^fo fCo 2 B# 

rHl^{;:iS^J^^i9lliL. yVHI: LTi^:/d:i.^^^®it:g (D obs)<&iiJ 


wo 94/06414 PCr/JP93/01297 

3 9 

mifzo D obs X<0. ^Mm (G) ^mdbL/c (^20) o 
V )\yl(i>imM^^ ( n = 3 , mean ± s. e. ) 


5 




G 





(h) 

(%) 


2 

88. 2±1. 1 


2 

37.0±4. 6 


(3) ^5?^-^^]^ 

10 mmfim^\.fzm\^-^')\^± (n = 5) {ciijfe^ji2 (df 37.5 

mg) *5cl:([/it^^:&4 (DF 37. 5nig) <&7K30bi£ i i t> {CigP^# L 

21. 11119) o 
^21 

15 ^P^^ (|fe:t) 1^^ 


20 



Auc 0-12 

C max 

T max 

(ng • h/7a£) 

(ng/mf) 

(h) 


5052 ±1357 

1188±147 

1. 7±0. 6 

%m\\ 12 

8537 ±1941 

1381 ±222 

3. 0±1. 3 



(n= 5. 

mean±s. e. ) 


in vitro^tti^l^T{i^»a2chl:bl»^4 (i. mtn^CD'^^ 

^Si^^L/c (HIS) lY^omhM^ {^)\,{tm \t-x%iwi 
(^20) o z,\i^(bmM^A y-\z.m.u^H-Lfzm^. itl^m^ 

(1119) o %^\z.^ mm-n ^ t)mi.'zmMmim.H- 
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5 DF 75 (mg) 

PEG6000 75 
POLYOX303 150 
'J^uy ^i-y^^a (DF) . PEG6000 ck O'POLYOXSOS ^fL^^ 
•trM^Ls :t>r;l<'-^L/X^ffll^T. fTISEE 1 ton/t^FT'fTi^ Eg 
10 8. 5 mm. -i^S»300 mg (DF 75ing^^) OmM^ntZo 

DF 75 (mg) 

PEG6000 75 
P0LYOX303 300 

15 'J^uy ^i-^y':7^a (DF) , PEG6000 J: amYOX303 ^%^xp 

9. 5 mm. — igM»450 mg (DF 75mg#W) ©i^^J^lffi^ 
IIWIJ15- 

y T'^^^vy 40 (mg) 
20 PEG6000 30 

POLYOX303 150 

m-m\ 2 

7t^^>^>. PEG6000 . POLYOX303 ^ ^XimUM^m'^'^. H 
i^L. ilgS. 0 mm. -i$K»222 mg (7 t i> >40mg^^) ©Ig 

25 m^ntzo 
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4 1 


15 (mg) 


TC-5E 


30 


HCO-40 


5 


PEG20000 


40 


POLYOX303 


207 


3 


10 


15 


20 


m^^<Jl^i^ t'y^ TC-5E :fo cfcD^"HC0-40^7K • ^ ^ 7 -JlM^ 
(1:9) KmrnttZo SiJ{CPEG20000feJ;OmY0X303 ^m^Lfz, 

^^m. miRM^M^L. rriSLs mmd.o mm. -iSfi«3oo mg 

(^^/<;l/:^v?e>15mg^W) ©i^^J<&^#/■Co 

iM.M.T'ex^ u-Jl 40 (mg) 
■:/;bo^^y ^F68 40 
POLYOX303 196 

mum 4 

^^T-tX^n-;!/, ■/;Un ji i:^F68 . P0LYOX303 iS^V^m'R 

m^m^^nw'^. ^s^itfiLfco m^^t^u^nmi. mm. 5 mm. - 

i^fim280 mg (:^^T^X ^ n -;l/40mg^W) Oi^^J^t#/Co 
^»!ll8 

:^^^iUXo>^> 0.2 (mg) 

D-y;be>-;i/ 17.8 
POLYOX WSR N-60K 180 
rf^^J 2 

I^xui/y^ D - V ;b ff > - ;b :fo J; C/PEO (POLYOX ffSR N- 
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A X n v/ >0. 2 mg^f ) O^^J<&|#7to 

5 ^M^yfu^-^i^y 60 (mg) 

37 

HPMC (90SH30000) 180 

10 J^^iLtZo it^in'^i^fTiSL. [1^9 mm, — iSfii280 mg (^^-Y > 

f-'o4^1fi>>60mg#W) 0i^^j^^#/-Co 
^]!fe^j20 

y-^jimy tJi'ef-u-ji o. 16 (mg) 

^7]<-7;l/ 47.84 

15 tf-^^^f^-jim 100 

it^^J 2 
y^Jimy tJl'ef-n-jl^ M7j<v;bh-x, :^-ji^';^^-;b940 
fcJ:0'y|^^J^rI^m. fl^L. M7mm. -i^S*150 mg (7-7 

;bM7 ;i-;i/^7^n-;b 0.2mg^W) o^M^^tzo 


20 ^JfefiJ21 

AAP 100 (mg) 

PEG6000 200 

PEO(polyox WSR N-60K) 300 


T^hTi y 7x >(AAP).PEG6000*Jj;OTE0(polyox WSR N-60K, 
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(AAP 100mg#^) (Omi^ntZo 

( 1 ) mtii^m 

10 (/N° KVl/-^) izJ^iQ y< K;KiIfeiiS200rpin-e^®|<£-ffo /Co 

^{C-y->^U >i?'^fTl\ ^^g^^OAAP ituvm^TBimttzo 

(2) YJim^u^m 

15 fH1^^(Cig^J;^g•3^{9diL. ^'MtLr\.^ti\,^^^(Dmm (D obs)^?|iJ 
^L/-Co D obs ^VWb^ (G) ^^diL/Co 

(3) -1-3?^-^^^ 

m2 omrBm^Lfzm\f:-'^'jiit (n=6)iztmMb (aap loomg) 

^^■CfmMm2 0 (AAP lOOmg) ^tK 3 0 m^i i t>{C5gP^#LfCo 

in vitTomthumTimmi5 tmmm2 oit. mmmomm 
^m^^Ltzi)<. m7i^^mm^muLtzmmm2 oittrnmbxi) 
^i^^fiYMtm^^^itzo z.n^(Dmm=^4 ^^izma^^Ltz^^ 
25 itmmbm^mtitmLxmmm2 n^^momm^mi^mm 
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6 . /i>:/d: < i ^> ( 1 ) mM±W(D8mm%pjiT(D-mB.±<Dm!^. 

(2) ^^J^I*:0 5J!jM8OSS%©|^^Jl*Igl5{C7K^if A^-a-^fcfe 
25 ©^»J. :}oJ;r; (3) i^^i^|*®107!jS95fi*%©^N-r Ku^Vl/ 
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